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mm 1 1 tt»e£SLLfc8»*>y- > 

a v izmmtitimmm h y yjx ? t w&wmmz i 
xmv titi^nm yyyvxtt. 
ummmhyyitAfizttmixmbti. m- 

XyA y^zmUh?- h«E£ , ISffiMffl Yyy'Jx 

^t^tam^zx ^xmm&mmt £#wtt 

t±y- hn&z ai^j u luisy- ytflMfrt 

[ mm 3 ] if mmmit . mmmm vjvvx 

smut, mmmhyy^x^p^m^m&iz 
$39triwi%8Sjit* mmmmmb yy^x^p^<7)m 
ijtwn&zxmt&WR&b. y-bVyA/<-& 

am. 

[11*114 ] ffiStoWiW- Wt*5>f ytsansn 

i^mtmrnMBLb*. wtm-x-b imm 1 m. 
swftifi^-iizimwTfTA ?•? h v?zmm& 

1 mm 5 ] ffismm vyyvxtt mummm v 

h yy ; j*?t$ xvmexmm h?yifxfv>*« iz& 

m 1 tm. 3 n^-fti^nzimor? Ti7-?hv? 

imme] 'j>-%<tmmmb7y : Jz*te£tfm 
mmhyy^^co^m^mmt ixm^tus, 
m*mmz. zy-b'^Ayizft^w&m 
mkixmfct&TUt. 

immm b yyyx^co^mwmt , MieiiSffl byy 
ifzfiflm&tiiy- b'WA yizttjtftm%m 



•7 b u ?xmmfkm*mw<7mmijm. 

[000 1] 

-vr^-t-z^t'cowmui ixm^t>ti&r?T 

[0002] 

it. ®&*®A,x-immmmkmmmR®ti)K m 
mzzhh x 0 m&zti. msmtfismtimiizii 
ttmtimj±mwixmmzm*-fz>ttxfo$>. a 
%<t)T7t- a 7-7 v v txtmt. wmm<omis.mz 
xa v+yrmttffittii&xb*). m^vh'j^x 
ttizit^mm< mMnm^zft^x^z. 

[0003]ifc, T^f^vh 'J 7XU3&M&m 
MflSffli ^ h 7 V ^ ^ *«±8K fc =6r o "C v ^ . SiS 

tc«r , ^^M^mmzit^mmmmmtm^ & 

-m^izimrmffiiffimztix^h. *t&m& 
^mmzmtmwt ix. mztrnxmikitzmm 
■t&zkizxi. m%tfyzmmm^&zk**im 

[0004] 

^itmnzmi^mmm^tmizn , 

[0005] ^JMI^ffitt. JD^P^^-C'ig^b^ff 

otz#>. fy-wmnbyyisxfimbtiitm. t§ 

IMfcfc*«!riai<OJR«yi*«!e«i:*0. Xf^^fflS^fciR 

ttcM* t f - t-i. &RDi} -r s£w$> 1 tub. 
fflw>rtyv*tf%&.L. *<7)*A v+yrtt&m. 
[0006] Jbiew — «f-«sjMb*jfefc i &«^^ran 

[0007] u-ir-ISM*ffifc:*JV^f U-if-MIt 
tl 5 0-3 0 0mmJ5<OK*t*-A«:fflV^4J*^tt, 
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•r-nmpo ■ i mmwsxhhtztb. mm i mzm 

mm-mzxv . m 6 (;*^cfc oizhy yvx m 

mix t m^m ? k#>. mmzimikm^m 

[0008] *&wiz. zcoxo zcm.^micommzM 
m^<tc^titzi><r>x'$) r ) s ssofewsr^r^T-f 

[0009] 

vtxmw.&wfsmmu. mmmLtizmmcoy-h 

kxvA yfeitflBSov-x**^ yi&m&£& 

wzti. 4 ycoicMsmmzmwmzmmt 

v u ? mw.^mw.f.zh^x . ny- 

tmm YyyitxytummLmzLxtmMM 
mvyyvxtb. mmm vyyvx? \znrn lt 
mt>tis wf-y*xyA yizwm&y-hmm 

[ooio] jgmnrvT < 7~? h mxmm&m* 
mmz&wz . mmmmmi , Mieffl«ffl h 9 y vx 

mvyyisxtvft-hmtfKhzti. niuzmmzti 
&m}im%*tfrt>ffi&LZtix^z>ioi / zixi>£\<\ 

[0011] *%iW)7?t i" 7~? h D ^XSSfcftf^ 

**>y-hwsi: v-*.mmkiz%mEzmi-z%m 
smb. mmmmhyyisxffr^coftjiznmz 
$mtz>m%m.b. mmmvyy^x^t^^ 
t>bmmn&zitm-z>HM%ib s y- v vy^^-fr 

*U »ElcaWES*ifcy-h«E*ai*U IffRy-h 
^l£olzLXi>£\\ 

[0012] i$mP>T?y- 4 7i V U ?*S$ B B a f^ 

sutcfewc, ffs*>iwey-h;<x5>r ytsatsfi 

tmwmteMtb. zmm.?- v^xyj yizm 
^mwmf%Yyy i Jx?v>m=Hmb Lxm^hti 



[0013] *^bjct)t^x 7'-? h vtxmm&WK 
mwza^x . Miaffimffl b 5 y * fc fyf esse h 
5 y vx 9 b tfm-<r>iMX'B$.%ti. fr-omimmm 
hyy ; jx?ti£isffiMmmm vyyvx?^* tt$ 

C 0 0 1 4 ] i&mto79?4 7l V »9XmSN&K 

mm.comm.ijmi. b mmm h ?yyxm 

hm<o*mfcmz. zy-h^zyj yiz&^timm 
mmbixB&Lt&JLnb. wmmvyyvxtn 
*wmb . m%mm v y yisxfmmzti&y- 
h'WJ yizttm-ttmmmm h y yvxtco^m 

m*m.b*is*. *<7)Zbiz£<o±i&mm&z 

ill. 

[0015] ot. *mw$ft£.^xwmt%. 
[ooi6] *wnxn. «*u-ir-f~A^3^r 

izimmz&Astmmm h y yvx 9 1 mmm vyyi? 
x?b<n&i co*m&mz mmmm^imzmm ix v > 

nm^mcommm h y yjx?b mmm h y wxti 
<rmmmzn\^. mM.v~-f-\:-^mmhb, 
zommm h y y vx 9 1 nmm vyy isxtammco 
nmiii-&c\bb%z>. uztfix. mmmbyyj 
xfvm'ov*** mmmyy'yxtizxm&t 

[00173 %lx, nmmbyy : yx9com^mm 
l, nmmiz* 0 , y- v^xy^ y^mz^mm 
m v yyisxfcoy- hwa&mmtimnuz? s - fc 

bb%h. 
[00 18] 

[00 19] (HJfi^^l) HI & *XM0Blllfcff 

9&mz*? : ¥mmx'$>&. 

[0020] ;cr>T^ r -f h y 7^s« H B B^^a 

{4. IftlftttffiSUifc:. V-XrtXyJ y302ty-h 
y3 0 6i:#XHLTi&tt-&*U #V-^U 
5 y 3 0 2 tcti V -x Y y A 3 0 1 frh coWWiiE 

mts-t t>ti. #y- v^xyj y 3 0 6 Kay- h h 

5-(a'-3 0 3 *»fe«.y- hft^^i. 4><tS J: d 
oTV^i. ifc, y-M*5-fA-3 0 3k#y-h5 
-fy3 0 6h«:ti. *MIfflh5y^^3 0 5** 
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A,tmmm&cDmmm 3 o 4 mm^tix^h . 

[00 2 1] HKy-.XK9>f <-3 0 lliy7M/y 

302 Kutstwi^sis o . mmm h jvvxt 3 o 
TSlftteWteiDi.'O**. y-h H9-f ^-3 o 3<4 

3 0 4 fcai/t***- y3 0 6teSN*§*U 
H*fflb9y^^3 0 7^y-h^S:JBtON. O 

Wt^Wt. ttfltfflh^y^^ 3 0 5 t ygEB£> 
BSfflh7>-^^3 07fc(i. jS|*#fcffif&3ftTV> 
I). 

[0022] frfrm&frhztMmmmLt , ^ 

I.. 

[00 23] E3214, *HSt^l^T^T^7"7bU 
?*S«Eli£^Bfci3ttS*«ffl b 5 y VX9 3 0 5 

[0024] ot. m^mmm.mm . mmxnm 
[ o o 2 5 ] mmm h ?yyx? 3 0 5 *j jt/asffl h 

5yy'x? 3 0 714, ttfttt££2 0 1 0±lc. &Kt 
flDlLfc¥?£ft]g? 2 0 2 &?t& . -O^^H2 0 2 
<7)Pf(43 0-l 50nmtn, i^ftttfcJnlUfc 
^ftl2 0 2coSit^i:L-C(4. yyay^gfto 
TJXVC VDmizX 0 S i H 4 #Xi: H 2 #X£ 
fflWC . S$fiJ£2 0 0*0-3 0 OXJTtNMt^U 3V 

£JS$#*J4S i H 4 J2M1»fcS i 2 H 6 ifflV^^^^T 

i ) jaJMCS/Uayy^-e-^ ( S i G.e ) 
§ i fc #T"# h . £ w <fc 5 (c LTftl! L ^ y U n y 
fWRfcXyf-ymj: 9^?--y^LTS#W£tt 
H2 0 2S:^j£fl>. 

[ 0 0 2 6 ] <wc, 3hiLfc^MHt^y ayKiW 

S*H 2 0 2 K , f -ft 2 0 3 LT LISAS' 
•Jay-ftf*. Z1X\ mi-rils— !f-ft2 0 3f4, 
XeC lOX^yvW— ffli300mmx 
0. 1 mm«»Rt*-A£fflVvCU-ir-t*-A£0. 
0 2mmC7)Xf--y7 ,, r')i^St$:fi : a. y- 

h/u5>( y 3 0 6i,mz§k&t£mmm.vm<7)wm% 
^-fysoe^wcea-^-tir^i-sifctcio, 

{4. XeCl (3 08nm) <OXdp^-7U-if-SrfflV> 
KrF (248nm) , A r F ( 1 9 3 n m ) . 



KrCl (2 22nm)^<DXdfy7l^~ **-£JflWt 

[00 27] mz. |fi«K2 04*BW*<5 0-.l 5 0 

fci l 5 4 3 0 , CCS i H,^i0 2 ^^^T«l!L 
fcS i 0 2 K£fflVtf:. iCT{4«ECVD&ifflV^ 
JiECVDffi, U 
h 7° y X~? C V D W>\ vftlttfZ X h 5 0 n m 
~1 50nmc7)S i 0 2 B!£fflVvCifiVV: k(4s 3 4 
TfcfcK aS<0«?Btt^» ! S:TEOS (Tetra- 
Ethyl-Ortho-Si 1 icate, Si (O 
C 2 H 5 ) 4 ) ^ifflV^ftECVDffi. 75X7CV 

SiOjSfflV*^ SiNx, A1 2 0 3> Ta 2 0 5 4 

[0028] y- M^7>f y 3 o 6 . m/y- 

OMOOnmiUV^. H*ffl h^yy'*? 3 0 7 

taHSfflh^yyx? 305 timimmmm^i 
x^iztmtK. m~>x¥mfom2 0 2*tmm 
204 mm. y- h sxtfy- h mm mm. n 
t^mx'fohzttfwtiw tit* tmfcu kai 

Si, Ta, Nb, T i ^SrifiR^fc-fi^HTiV^ 
5 ->7 i: -r-g>^JS(4ffiffi*t«^iBHS:^ 

[0 0 29] *c -f5j-yH-h o y^a$:fflv^*ie 
^^•y&«ftI2 0 2wv-x 1 Hix-fygptaA 
"t*. Nf-v^h^y^^oy-^., HW'fySc 
t4'jy7cSS:#tf-f^y^> pf-^^/uh^yy'x^cT) 

V-x, HMy»W4jKnyTC*i*tr^*y*, * 
y F-tr y^fifcfflv -f ^-yaA^B^fflv^T 

ZtifWo£X%%\<\ 

[0030] mz. u-f-mmizx oypmu *y& 
mfcz-tz. z z x*izu-y-m$zfti tzmr- 

[oo3i3 mz. m i m$mm2 o e *m&m. 

tt^if^TEOS (Tetra-Ethyl-Orth 
o-S i 1 icate, Si ( OC 2 H 5 ) 4 ) ^XSrffl 
U^fffCVDS. ifc«7*7X-7CVDSctCj:5S i 

o 2 aR^j«L!t. cwssi waneiwBtuis i o 2 kw 

<, 4^Si0 2 Mi:SiNxB|c7)2SffiJti:fCtJ: 
[0 0 32]^:, ay??h*-)HBi&l. Z'U 

miz£y)&mm&muz<o-hJ-<?--y7Z'i7^x 
y-xA'X7^fy30 2, v-x«ffiRtf fm y€S 
»«gi*aL««2 0 7*»rtw*. dwAwsty- 
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hmmtmmiz. mu*A kaisi. Ta, Nb, 
[00 3 3] acfc, %2mmwm208tLz, r? 

X-7CVDj£fciOSiNxJiSr»jSLfc. £<9»2J1 
ISBHWRtetiS i NxKeWfc, TEOS^^fflV^ 

R*»*trtJ:<» ^Sio 2 lfcSiNxR7)2 ' 

X^j&^^BSfflh^y^^ 3 0 7fcJ:tfffijifflb 

[00 34] ny^^f^-MMt. X* 

»Rlfli2 0 9t»rtW-4. 
[0035] y-XH7^A'-3 0lW-hK 
A'- 3 0 3^<9lEI«:fc «t 3 izvk-m&com 

mmm 3 o 4 $• , ja±<ois<^»f tff 3 sijcois* 

[0036] tLhcDJ; 3 (c U-C«&l9lft2Stt^ifltlilK2: 
ffiMffl b 5 y : Jx 9 . BSffl h 7 y i/"x ? £*rt i> ffih 

[0037] *<9&, KiMHBift* *ffoSffii:e>ltt9£ 

[0 0 38] 03 ii. #y-W<X?4 y3 0 6ftfctft 
3 0 4 #lj£7jrf . 

[00 39] ffl«fflh9yx*X^3 0 5<oy-X^®C 

£mE4 0 2£erUDU KwyM&»&*)Htfj«a[* 

@$asffi4 0 4 fc«L?*E^UiaMNffi»4 0 1 fc 

AflSivO*. H»$@Sg4 0 1 «ot> 

liO"'- b K9>f A'-fr&we-ttfAflSflTfc 0 . *flE 

ssiufeflHwab^y^^ 3 o b<r>#j)imx,%w,z 
tc&xd iznmm vyy : Jx9 3 0 5<?) A f-h%&*M 

mth^Z^, m-y-Y^XyA y30 6±KM 

/W*h*jb h 5 y ^ * 3 o 7 <7>y- h mff * <ms § 

*U h 'J ?;MfflcEfiS*ifcH*ffl h 7 y ^ 

* ? 3 0 7 ^)ttS*«a*#y- h A* 7 A y 3 0 6 %\,Z 

[0040] (mmm 2 ) 04 *ggg&gjB2 tc« 

[0 04 1] Z<?>T7T<7vhV7Amm&$i*tm 

li, «»ttg*Li:£. 7-^7.7^302^-1^ 
y3 0 6 fc#£HLTI8ft£>*i. #V-^U 
9-f y 3 0 2 (CliV-X h*7-f a- 3 0 1 *»6<0B«fi 
fBi <bi"U h a*x 7 A y 3 0 6 tfio-'- h F 
94 A*- 3 0 3 *> *>tf>y- h flWS-* <oil6 «fc 0 fcfr 



oTV^. Sfc, 7 1 -bK74A'-3 0 3i:#7 f -h7 
4y3 0 6>«di. *MMHh5y^^3 0 5&* 

[0042] mBV-XF^-f <-30 ltty7M/j/' 

x^HsW&fcJoaiifcSfi-cfcO, #y-^a 7 ^y 

3 0 2 fcJB£H«fs#£iii 0 , Biisffl b 7 y ? 3 0 

7<7)v-xm®izimuzmmmm (0^-r ) 

T«flfcttJteill;l'0*S. 7-'- b b*7-f A*- 3 0 3tt 
S/7bU:^*H3§&fcJ:9ttJS3*iTfcD> ffifltin]g& 
5 1 0*aLT#y-hA-X5>f y3 0 6K»«$il, 

FFS-ii-rv^. ttz. z-y-h^xyj y3oemz 
mutiti^ nmvyy'Jx^ 305 by a ymm.^ 
mmmvyy i Jx9 3oiui. Wkwzmkztixh 
0, f^^cy-hA'x7'fy3 0 6<iffl«ffl 

Yyyi/X? 30 5 <7)ffiffiX'W& Z-&X V>S . 
[0043] 3&»*»Sfl!j&&^*4?Kaigi!l3S«fc , *tl*J 

[0044] ^mmmmcoT^T xws& 
m^mwizmzmtm h 5 y^'^.^ 305, bum h 

H«M2»*$*i-c*j*), m2*m^x®immm®cDm 
mi. jaTfciBtisjteBww*. 

[0045] fflmfflh7y^X^305feJ;l/B*fflh 
5y^^3 0 7(i, «*fttt*«2 0 1W±k:, Attfc 
jmLfc^#*K2 0 2*1rt4. C^^W:Ji2 0 2 
<^)JiJf(i3 0~l 5 0nmi:t5. iWftKfcilllUfc 

202 comm-m 1 1 x u , x u 3 y 

T^XvCVD^iOS i H 4 ^tH 2 ^S 

ffl^x. s«JS2 0 o°c~3 0 otiTfMMt^y ^y 

f^yyny^OfiiclKcffl^ 
feSW^X (i S i H« JaiWc S i 2 H 6 fc fflV** £ i: #T 

i ) Ja^fci/Uayy^-^A (S i Ge ) ^$rfflv^ 

4i>*tr&«. i^cta^LTf^Ucyy^y^ 

*ffi*x.yf-y^fcJ: 0a°^-- y?LX8ift<vmto 
Ji2 0 2&ffMtl>. 

[0046] jniL^MWt^u zyfrt>%&¥ 

$M?2 0 2£. y-^-^2 0 3^BajtLT^ B B H ^ 
•J3>ftti. HBIWSy— f-*2 0 3tt. 

XeC lc7)X^S/-7b— «f— T, TO3 0 0mmX 
0. lmmW»Rt*-A£fflVYtU-Hf-t*-A£0. 
0 2mmc7)^7 i -y7'-C')imBSI ; fS:ffd. 7"'- 
h'WA y 3 0 6#|f5t:j^^iiD»ffia«S8<oa*ffl 
h 7 yi/X 9 301 bfflSm h 7 y : JX9 3 0 5ttfm 

wzmtzti&xoiz. mvuDu—f-ftty-h^x 
74y30 6Z¥mz<i[m&tt:t&zti l z£*). mi 
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It XeCl (308nm) <W^s^7l/- 1f-£JflV> 
tztlK KrF (248nm) , A r F (193nm) . 
KrCl (22 2 nm) ^Xdfj/VU— f-SrfflV^T 

[ 0 0 4 7 ] &t . teiKR2 0 4 £RJI#5 0~ 1 5 0 

fcj:94 3 0trcs i H 4 #Xfc0 2 #x£ffl^Tj£§IL 

t:sio z i&£m^ti c zzxwsEcvDmzmvz 

*\ XA'.^S, iffCVDS, 77X7CVDS, »J 
t-br7XVCVDS^>V^m*<J:S^5 0 nm 
-1 5 Onmtf)S i 0 2 H£-fflVVC iJ|u; t HWo £ 
"Ct=flrV\ RftatHMtAfffcTEOS (Tetra- 
Ethyl-Ortho-Si 1 icate, Si (O 
C 2 H 5 ) ,) tfXtm^tlft&CVDm. 
DffifcJ:ftSi0 2 BI*ffli^fcJ:v\ ifc, 
S i OjSrfflVtf:**, SiNx, A 1 2 0 3 , Ta 2 O s i 

[oo4 8]&t. y-K^tt^ >-3 0 6. &ixy- 

M82 0 5*XA?y*ffifcJ:'3m't*. Ifli2 0 
0~4 00nmfcL'Ov&. H*ffl h5Vy'X^ 3 0 7 
fcfflRJfl h7>yX^ 3 0 5 fc fcHJfflSH&OttflgfcS'U 

2 0 4«f, y-bS&tfy-hfiSttffltBiJ?. R 
tt&Tfo&ZttfMtlW tti. ttffl&A I. Al 
Si, Ta, Nb. T i m*3E]8Lttt~th£m~C£ *\ 

[004 9] iKt. >f3j-yH-ty^lBifflV^?RK 

^*y£¥3#)£2 0 2<7>y-x. KMyg&t&A 
vy— vy-rmw Srfflv # . >r * y& ahs£ ffl v 

t. N, Pf-^^*«§fLl>-f^ySrfflV^icfcV^ 

[0050] &t, •f-ssitfcj: *)^mn4 
rn.tt.Zith. z zx'teu-^-mz'fT-ititfmT- 
-mz x h * y^mmtim -> x i x \ \ 
i o o 5 1 ] mz , m 1 «sittiiftK2 o 6 mmnwi 

ttJWPSrTEOS (Te t r a-Ethy 1 -Or th 
o-Si 1 icate, Si (OC 2 H 6 ) 4 ) #XSrffl 
V^ftECVDife. 4fc(i7 , 5X'?CVDffifcJ:4S i 
0 2 1WU. £ colli JfUHftiUMcttS i o z mi 
mzs iNxmZTyX^CVDmizX *)Bf&LXi> X 

<, tas io 2 mt s i Nxm2mmmt txi>x 

[00 52] «t» 3^?h*-;^ML. ^ 



y-x^"x9-fy3 0 2. y-x«Bi&tfh'WySfli 
^>gi§ajt«ffi2 0 7*jgjsi-s. i^asty- 

hmiSi:PIfi?t. WflttA 1 . A 1 S i . Ta, Nb, 

t i&z±&ftbt&&mx-£\\ r/PS-^Afci^ 
[0053] at, m2mmimm2 08t lt. ry 

XvCVDffitiOS i NxKfcJBjSU:. £<DSf52Jf 

nneimctts i Nxwawc, teos^jiv^ 

SffiCVDffi. 4£t277XvCVD8ctJ:6Si0 2 
RHMl/tiJ:<, *fcSiO t KkSiNxR^)2 

X^s6»^«r4B*ffl h^yy'X^ 3 0 7*5 iU'fflilffl h 

?y s Jx?3 0 5*imi,tz. 
[00 54] %<rXk. 3y?7h*-)UZBfcl. M 

vmizxmmMZfmi, ^--y^r^x 

[00 5 5] V-XK5-f A-SOl'W-M 4 
MS 5 10 5:, Oh^IS^Ji't'tff 38!l<0XS4fe 

[0056] fiLhoj: o t ixmmmjwmm&t 
wsmv^wx*. mmmhyy ; yx?£iii-m& 

[00 57] *<m. mmmtfL. tt$mmt<r>m% 
m&m-\<n&\*'tyoztx\ mAiz7fitwE& 

[00 58] @5ii, y3 0 6fttlfc 

It6*ufe, ffiMffl h 5 y^'X? 3 0 5 ^^^MfltHlR 
5 1 OcD-fiajS-^cf. 

[00 59] ffl«fflh7y^^3 0 5^-h, y- 
x«ffit€«E5 0 2S:MlDL, KM y«®*^^ttj 
*®e«:H©KR: 5 0 4 tttS LTmE^m L . Jt«S§ 5 
Ola, 50 1b, 50 1ctA*SitS. JtlSNS5 0 
la, 501b, 50 1 cTU^«E5 0 2Srfifii5 0 
3 a, 5 0 3b, 5 0 3 c tioT^MWSflfclsWE 

9>^^3 0 5*»A>«A*fclfc«L, Jt«£^s5 0 1 
a, 5 0 1b. 501 c<0fflaWE*KP&Wfc2fcfl:$-£ 
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(54) ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE AND 
PRODUCTION METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active 
matrix type liquid crystal display device having an 
uniform display characteristic by suppressing display 
unevenness due to variation between laser-shots in the 
liquid crystal display device using transistors 
manufactured by a laser crystallization method. 
SOLUTION: In an active matrix type liquid crystal 
display device using the transistors manufactured by a * 
laser crystallization method, a transistor for 
compensation 305 is provided in the same laser-shot 
as that of transistors 307 for a pixel in order to 
suppress display unevenness affected by variation 
between laser-shots or the variation of a transistor 
characteristic due to semiconductor films whose 
crystallinity in the boundaries of laser beams are 
different and the display unevenness of the liquid 
crystal display device is suppressed by controlling a 
voltage to be applied to the transistors 307 for the 
pixel in accordance with the characteristic of the 
transistor for compensation 305. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to an active matrix type liquid crystal display device 
used as display devices, such as a computer and a word processor, and a manufacturing method for 
the same. 
[0002] 

[Description of the Prior Art]The passive matrix and the active matrix are known as a method of 
displaying a character and a picture using a liquid crystal conventionally. The former passive matrix is 
a system which is formed so that scanning signal wiring and pixel signal wiring may cross vertically on 
both sides of a liquid crystal, controls the impressed electromotive force in the portion which crosses 
both wiring, and displays a pixel. The latter active matrix is a system provided with the switching 
element for every unit of a display pixel. 

Compared with the passive matrix, the response is early fit for the display of the animation. 

[0003]ln the liquid crystal display of an active matrix, the transistor using noncrystalline 
semiconductor material as a switching element was in use. The technology in which electric field 
effect mobility recently produces a drive circuit on the same substrate as a liquid crystal display using 
a high polycrystalline semiconductor material compared with a noncrystalline semiconductor is 
developed. What is called low temperature process polycrystal-ized technology that makes it 
possible to use an inexpensive glass substrate by realizing especially crystallization at low 
temperature as technology about the polycrystalline semiconductor attracts attention. 
[0004] 

[Problem to be solved by the invention]There are the thermal crystallization method and the laser 
crystallization method in the crystallization method of the semiconductor membrane in the above- 
mentioned low temperature process polycrystal-ized technology. In these two crystallization 
methods, it has an advantage and a fault, respectively. 

[0005]ln order that the thermal crystallization method may crystallize in a heating furnace, while the 
transistor of the uniform characteristic is obtained, prolonged heat treatment is needed for 
crystallization, and the heat contraction of a glass substrate, etc. serve as a between title. Although 
the excimer laser beam is used, it can crystallize in a short time and crystallinity is also good on the 
other hand, since the laser crystallization method needs to irradiate one substrate with a laser beam 
repeatedly for processing the substrate of a large area, The variation in the switching element 
characteristic occurs by the variation between laser shots, and it has a fault which display 
unevenness produces in a liquid crystal display provided with the switching element. 
[0006]The problem in the case of being based on the above-mentioned laser crystallization method is 
explained in full detail below. 

[0007]When using the linear beam of 150-300-mm length for laser radiation in the laser 
crystallization method, large area-ization is supported and the variation in transistor characteristics is 
suppressed in the length direction of a linear beam. However, since the width of laser was about 0.1 
mm, one substrate needed to be irradiated with the laser beam repeatedly, and the variation 
between laser shots had been produced. Even if you make it pile each other up and it uses Hitoshi's 
method, in order that the boundary of a laser beam may remain, Crystalline homogeneity was 
missing, and since an output was different even if it becomes the variation in transistor 
characteristics and adds the same signal as a different transistor for pixels, as shown in drawing 6, it 
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became the display unevenness of the liquid crystal display eventually, and appeared. 

[0008]This invention is made that SUBJECT of such conventional technology should be solved, and is 

a thing. 

The purpose is to provide an active matrix type liquid crystal display device which is not, and a 
manufacturing method for the same. 

[0009] 

[Means for solving problem]An active matrix type liquid crystal display device of this invention, Two 
or more gate bus line and two or more source bus lines are arranged on an insulating substrate at 
cross form, In an active matrix type liquid crystal display device with which a transistor for pixels for 
driving a picture element electrode near the intersection of both bus lines is arranged, A transistor 
for compensation which made it a transistor for pixels and linear shape arrangement which 
corresponded for this every gate bus line, and were connected to this gate bus line, and was 
provided, It is provided corresponding to this transistor for compensation, a compensating circuit 
which controls gate voltage impressed to this gate bus line by an output signal from this transistor for 
compensation is provided, and the above-mentioned purpose is attained by that. 
[0010]ln an active matrix type liquid crystal display device of this invention, said compensating 
circuit, A constant voltage power supply which supplies a constant voltage to a source electrode of 
said transistor for compensation, A gating signal from a gate driver and an output signal of said 
transistor for compensation are inputted as fixed resistance which changes an output of said 
transistor for compensation into voltage, Gate voltage adjusted properly is outputted and it may be 
made to comprise a differential amplifier supplied to said gate bus line. 

[0011]ln the active matrix type liquid crystal display device of this invention, said compensating 
circuit, The constant voltage power supply which supplies a constant voltage to the gate electrode 
and source electrode of said transistor for compensation, The fixed resistance which changes the 
output from said transistor for compensation into voltage, and the comparator which measures the 
output and reference voltage from said transistor for compensation, The gating signal from a gate 
driver and the output signal from said comparator are inputted, the gate voltage adjusted properly is 
outputted, and it may be made to comprise a level shifter supplied to said gate bus line. 
[0012]The crystallinity of the semiconductor membrane used in the active matrix type liquid crystal 
display device of this invention as an element region of said transistor for pixels connected to said 
arbitrary gate bus lines, The crystallinity of the semiconductor membrane used as an element region 
of said transistor for compensation corresponding to said the gate bus line is good also as 
composition same in an outline. 

[0013]ln the active matrix type liquid crystal display device of this invention, said transistor for 
compensation and said transistor for pixels are formed at the same process, And the gate length and 
gate width in each of said transistor for pixels and said transistor for compensation are good also as 
composition which is an outline identical size. 

[0014]A manufacturing method of an active matrix type liquid crystal display device of this invention, 
A process of forming semiconductor membrane of island shape used at least as each element region 
of a transistor for pixels, and a transistor for compensation as linear shape arrangement in alignment 
with each gate bus line, The above-mentioned purpose is attained by that including a process of 
irradiating with a laser beam which is a linear beam simultaneously to semiconductor membrane of 
this transistor for pixels, and semiconductor membrane of said transistor for compensation 
corresponding to a gate bus line to which said transistor for pixels is connected. 
[0015]Hereafter, an operation of this invention is explained. 

[0016]ln this invention, each semiconductor membrane of a transistor for compensation and a 
transistor for pixels which were located in a line with linear shape is arranged in the direction of a 
gate bus line so that a simultaneous exposure is possible, so that the homogeneity of the length 
direction of a line laser beam can be used. For this reason, when it irradiates with a line laser beam 
to semiconductor membrane of a transistor for compensation of that straight-line arrangement state 
and a transistor for pixels which were located in a line in the direction of a gate bus line, that 
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transistor for pixels and a transistor for compensation will have the equivalent characteristic. 
Therefore, it becomes possible to detect characteristic variation of a transistor for pixels with a 
transistor for compensation. 

[0017]And by detecting the signal of the transistor for compensation and having composition which 
adjusts with a compensating circuit the gate voltage of the transistor for pixels located in a line in the 
direction of a gate bus line, appearance hippo RATSUKI of the transistor for pixels can be stopped, 
and the uniform display properties of a liquid crystal display will be acquired. 
[0018] 

[Mode for carrying out the invention]Hereafter, with reference to Drawings, the embodiment of the 
active matrix type liquid crystal display device of this invention is described in detail. 
[0019](Embodiment 1) Drawing 1 is a top view showing roughly the entire configuration of the active 
matrix type liquid crystal display device concerning this Embodiment 1. 

[0020]This active matrix type liquid crystal display device, On an insulating substrate, the source bus 
line 302 and the gate bus line 306 cross, and are provided, The picture signal from the source driver 
301 is given to each source bus line 302, and the gating signal from the gate driver 303 is given to 
each gate bus line 306. Between the gate driver 303 and each gate line 306, the compensating circuit 
304 of the composition of mentioning later having contained the transistor 305 for compensation is 
formed. 

[0021]Said source driver 301 is constituted by the shift register circuit, sends a picture signal to each 
source bus line 302 in order, and is adding electric field to the liquid crystal through the picture 
element electrode (not shown) linked to the source electrode of the transistor 307 for pixels. It is 
constituted by the shift register circuit, and is connected to each gate bus line 306 through the 
compensating circuit 304, and the gate driver 303 is making order turn on and turn off the gating 
signal of the transistor 307 for pixels. The transistor 305 for compensation and the transistor 307 for 
pixels of line layout which were provided every gate bus line 306 are allocated by linear shape. 
[0022]An orienting film is formed to the liquid crystal driving board which consists of this 
composition, and the counter substrate which has a counterelectrode, both substrates are pasted 
together, and the liquid crystal material is poured in among both substrates. 

[0023]Drawing 2 is a sectional view showing the close part of the transistor 307 for pixels close to the 
transistor 305 for compensation and it in the active matrix type liquid crystal display device of this 
Embodiment 1. 

[0024]Hereafter, composition of a liquid crystal driving board is explained in order of a 
manufacturing process. 

[0025]The transistor 305 for compensation and the transistor 307 for pixels have the semiconductor 
membrane 202 which processed it into island shape on the insulating substrate 201. Thickness of this 
semiconductor membrane 202 may be 30-150 nm. In the case of a silicon semiconductor, an 
amorphous silicon film is formed with substrate temperature of 200 ** - 300 ** with plasma CVD 
method, using SiH 4 gas and H 2 gas as a manufacturing method of the semiconductor membrane 202 
which processed this island shape. Here, Si 2 H 6 can also use material gas used for membrane 
formation of an amorphous silicon film in addition to SiH 4 . As a material of semiconductor 
membrane, silicon germanium (SiGe) etc. can be used in addition to silicon (Si). Thus, a produced 
silicon semiconductor layer is patterned by etching, and the semiconductor membrane 202 of island 
shape is formed. 

[0026] Next, the laser beam 203 is irradiated with and polycrystalline-silicon-ized to the 
semiconductor membrane 202 which consists of processed amorphous silicon. Here, the laser beam 
203 with which it irradiates is an excimer laser of XeCI, and form glares a laser beam in order at a 
0.02-mm step using a linear beam (300 mm x 0.1 mm). At this time, it is irradiated with a linear laser 
beam and the gate bus line 306 within the same laser shot by carrying out registration in parallel so 
that the transistor 307 for pixels and the transistor 305 for compensation of a straight-line 
arrangement state which were located in a line in the gate bus line 306 direction may be irradiated 
simultaneously. Here, although an excimer laser of XeCI (308 nm) was used for a laser beam, excimer 
lasers, such as KrF (248 nm), ArF (193 nm), and KrCI (222 nm), may be used for it. 
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[0027]Next / the insulator layer 204 is formed so that thickness may be set to 50-150 nm. The Si0 2 
film which formed membranes using SiH 4 gas and 0 2 gas at 430 * * with the ordinary pressure CVD 
method was used for this insulator layer. Although the ordinary pressure CVD method was used 
here, it cannot be overemphasized that the Si0 2 film of 50 nm - 150 nm of thickness by a sputtering 
method, a vacuum CVD method, plasma CVD method, or remote plasma CVD method may be used. 
The Si0 2 film by the ordinary pressure CVD method and plasma CVD method using TEOS (Tetra-Ethyl- 
Ortho-Silicate, Si(OC 2 H 5 ) 4 ) gas with the good covering nature of a level difference may be used. 
Although Si0 2 was used here, SiNx, aluminum 2 0 3/ Ta 2 0 5 , or these things that were combined may be 
used. 

[0028]Next, the gate bus line 306 and the gate electrode 205 are formed by a sputtering method. 
Thickness may be 200-400 nm. It is desirable that they are the thickness with preferred therefore to 
have the performance in which the transistor 307 for pixels and the transistor 305 for compensation 
are almost the same, the same thickness of the semiconductor membrane 202 or the insulator layer 
204, gate length, gate width, etc., and the same size. The metal which uses aluminum, AlSi, Ta, Nb, Ti, 
etc. as the main ingredients may be sufficient as material. Since the metal which uses aluminum as 
the main ingredients can form low resistance electrode wiring, it is preferred. 
[0029]Next, impurity ion is poured into the source of the semiconductor membrane 202, and a drain 
part using ion doping equipment. The ion which contains a boron element in the source of P channel 
transistor and a drain part for the ion containing a phosphorus element is poured into the source of 
N channel transistor, and a drain part using a resist mask, respectively. Although ion doping 
equipment was used here, ion implantation equipment may be used. It cannot be overemphasized 
that the ion in which N and a P channel are formed in addition to a phosphorus or boron may be 
used as impurity ion. 

[0030]Next, impurity ion is activated by laser radiation. Although laser radiation was performed here, 
the impurity ion by thermal annealing may be activated. 

[0031]Next, the Si0 2 film by the ordinary pressure [ interlayer insulation film / 206 / 1st ] CVD 
method using TEOS (Tetra-Ethyl-Ortho-Silicate, Si(OC 2 H 5 ) 4 ) gas with the good covering nature of a 
level difference or plasma CVD method was formed. A SiNx film may be formed in this 1st interlayer 
insulation film with plasma CVD method in addition to a Si0 2 film, and it is good also as a two-layer 
structure of a Si0 2 film and a SiNx film. 

[0032]Next, a contact hole is formed, after forming a metal membrane by a sputtering method, 
patterning is performed and the extraction electrodes 207, such as the source bus line 302, a source 
electrode, and a drain electrode, are formed. The metal which uses aluminum, AlSi, Ta, Nb, Ti, etc. as 
the main ingredients may be sufficient as material like [ this metal membrane ] a gate electrode. 
Since the metal which uses aluminum as the main ingredients can form low resistance electrode 
wiring, it is preferred. 

[0033]Next, the SiNx film was formed with plasma CVD method as the 2nd interlayer insulation film 
208. In addition to a SiNx film, the Si0 2 film by the ordinary pressure CVD method which used TEOS 
gas, or plasma CVD method may be formed in this 2nd interlayer insulation film, and it is good for it 
also as a two-layer structure of a Si0 2 film and a SiNx film. The transistor 307 for pixels and the 
transistor 305 for compensation which consist of thin film transistors as mentioned above were 
produced. 

[0034]Then, a contact hole is formed, it patterns by forming a transparent electrode by a sputtering 
method, and the picture element electrode 209 is formed. 

[0035]The compensating circuit 304 of composition of being shown in the drive circuit and drawing 3 
of the source driver 301 or gate driver 303 grade is produced using another process or the same 
process performed in the middle of. [ the above process ] 

[0036]The liquid crystal driving board which has a drive circuit and a compensating circuit, a 
transistor for compensation, and a transistor for pixels as mentioned above is produced. 
[0037]Then, the liquid crystal display shown in drawing 1 is produced by performing orienting film 
formation, lamination with a counterelectrode, and pouring of a liquid crystal material. 
[0038]Drawing 3 shows an example of the compensating circuit 304 which was provided every gate 
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bus line 306 and having contained the transistor 305 fo r compensation. 
[0039]The constant voltage 402 is impressed to the source electrode of the transistor 305 for 
compensation, voltage conversion of the output current from a drain electrode is sent and carried 
out to the fixed resistance 404, and it is inputted into the differential amplifier 401. By adjusting the 
gate voltage of the transistor 305 for compensation so that the output of the transistor 305 for 
compensation which the signal from a gate driver is inputted into another input of the differential 
amplifier 401, and carried out voltage conversion to it may become the same voltage, The gate 
voltage of the transistor 307 for pixels located in a line on the same gate bus line 306 is adjusted, The 
output current of the transistor 307 for pixels arranged at matrix form can be arranged every gate 
bus line 306 in a substrate, the display unevenness by the variation between shots of laser is 
abolished, and uniform display properties are acquired. 

[0040](Embodiment 2) Drawing 4 is a top view showing roughly the entire configuration of the active 
matrix type liquid crystal display device concerning this Embodiment 2. 

[0041]This active matrix type liquid crystal display device, On an insulating substrate, the source bus 
line 302 and the gate bus line 306 cross, and are provided, The picture signal from the source driver 
301 is given to each source bus line 302, and the gating signal from the gate driver 303 is given to 
each gate bus line 306.Between the gate driver 303 and each gate line 306, the compensating circuit 
510 of the composition of mentioning later having contained the transistor 305 for compensation is 
formed. 

[0042]Said source driver 301 is constituted by the shift register circuit, sends a picture signal to each 
source bus line 302 in order, and is adding electric field to the liquid crystal through the picture 
element electrode (not shown) linked to the source electrode of the transistor 307 for pixels. It is 
constituted by the shift register circuit, and is connected to each gate bus line 306 through the 
compensating circuit 510, and the gate driver 303 is making order turn on and turn off the gating 
signal of the transistor 307 for pixels. The transistor 305 for compensation and the transistor 307 for 
pixels of line layout which were provided every gate bus line 306 are allocated by linear shape, and 
the gate bus line 306 is making eye others bypass them in the part of the transistor 305 for 
compensation. 

[0043]An orienting film is formed to the liquid crystal driving board which consists of this 
composition, and the counter substrate which has a counterelectrode, both substrates are pasted 
together, and the liquid crystal material is poured in among both substrates. 
[0044]The transistor 305 for compensation in the active matrix type liquid crystal display device of 
this embodiment, the transistor 307 for pixels, and its close part are constituted like Embodiment 1, 
and explain the composition of a liquid crystal driving board in order of a manufacturing process 
below using drawing 2. 

[0045]The transistor 305 for compensation and the transistor 307 for pixels have the semiconductor 
membrane 202 which processed it into island shape on the insulating substrate 201. The thickness of 
this semiconductor membrane 202 may be 30-150 nm. In the case of a silicon semiconductor, an 
amorphous silicon film is formed with the substrate temperature of 200 ** - 300 ** with plasma CVD 
method, using SiH 4 gas and H 2 gas as a manufacturing method of the semiconductor membrane 202 
which processed this island shape. Here, Si 2 H 6 can also use the material gas used for membrane 
formation of an amorphous silicon film in addition to SiH 4 . As a material of semiconductor 
membrane, silicon germanium (SiGe) etc. can be used in addition to silicon (Si). Thus, the produced 
silicon semiconductor layer is patterned by etching, and the semiconductor membrane 202 of island 
shape is formed. 

[0046]Next, the laser beam 203 is irradiated with and polycrystalline-silicon-ized to the 
semiconductor membrane 202 which consists of processed amorphous silicon. Here, the laser beam 
203 with which it irradiates is an excimer laser of XeCI, and form glares a laser beam in order at a 
0.02-mm step using a linear beam (300 mm x 0.1 mm). At this time, it is irradiated with a linear laser 
beam and the gate bus line 306 within the same laser shot by carrying out registration in parallel so 
that the transistor 307 for pixels and the transistor 305 for compensation of a straight-line 
arrangement state which were located in a line in the gate bus line 306 direction may be irradiated 
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simultaneously. Here, although an excimer laser of XeCI (308 nm) was used for a laser beam, excimer 
lasers, such as KrF (248 nm), ArF (193 nm), and KrCI (222 nm), may be used for it. 
[0047]Next, the insulator layer 204 is formed so that thickness may be set to 50-150 nm. A Si0 2 film 
which formed membranes using SiH 4 gas and 0 2 gas at 430 ** with an ordinary pressure CVD method 
was used for this insulator layer. Although an ordinary pressure CVD method was used here, it 
cannot be overemphasized that a Si0 2 film of 50 nm - 150 nm of thickness by a sputtering method, a 
vacuum CVD method, plasma CVD method, or remote plasma CVD method may be used. A Si0 2 film 
by an ordinary pressure CVD method and plasma CVD method using TEOS (Tetra-Ethyl-Ortho-Silicate, 
Si(OC 2 H 5 ) 4 ) gas with the good covering nature of a level difference may be used. Although Si0 2 was 
used here, SiNx, aluminum 2 0 3 , Ta 2 0 5 , or these things that were combined may be used. 
[0048]Next, the gate bus line 306 and the gate electrode 205 are formed by a sputtering method. 
Thickness may be 200-400 nm. It is desirable that they are the thickness with preferred therefore to 
have the performance in which the transistor 307 for pixels and the transistor 305 for compensation 
are almost the same, the same thickness of the semiconductor membrane 202 or the insulator layer 
204, gate length, gate width, etc., and the same size. The metal which uses aluminum, AISi, Ta, Nb, Ti, 
etc. as the main ingredients may be sufficient as material. Since the metal which uses aluminum as 
the main ingredients can form low resistance electrode wiring, it is preferred. 
[0049]Next, impurity ion is poured into the source of the semiconductor membrane 202, and a drain 
part using ion doping equipment. The ion which contains a boron element in the source of P channel 
transistor and a drain part for the ion containing a phosphorus element is poured into the source of 
N channel transistor, and a drain part using a resist mask, respectively. Although ion doping 
equipment was used here, ion implantation equipment may be used. It cannot be overemphasized 
that the ion in which N and a P channel are formed in addition to a phosphorus or boron may be 
used as impurity ion. 

[0050]Next, impurity ion is activated by laser radiation. Although laser radiation was performed here, 
the impurity ion by thermal annealing may be activated, 

[0051]IMext, a Si0 2 film by an ordinary pressure [ interlayer insulation film / 206 / 1st ] CVD method 
using TEOS (Tetra-Ethyl-Ortho-Silicate, Si(OC 2 H 5 ) 4 ) gas with the good covering nature of a level 
difference or plasma CVD method was formed. A SiNx film may be formed in this 1st interlayer 
insulation film with plasma CVD method in addition to a Si0 2 film, and it is good also as a two-layer 
structure of a Si0 2 film and a SiNx film. 

[0052] Next, a contact hole is formed, after forming a metal membrane by a sputtering method, 
patterning is performed and the extraction electrodes 207, such as the source bus line 302, a source 
electrode, and a drain electrode, are formed. Metal which uses aluminum, AISi, Ta, Nb, Ti, etc. as the 
main ingredients may be sufficient as material like [ this metal membrane ] a gate electrode. Since 
the metal which uses aluminum as the main ingredients can form low resistance electrode wiring, it 
is preferred. 

[0053] Next, a SiNx film was formed with plasma CVD method as the 2nd interlayer insulation film 
208. In addition to a SiNx film, a Si0 2 film by an ordinary pressure CVD method which used TEOS gas, 
or plasma CVD method may be formed in this 2nd interlayer insulation film, and it is good for it also 
as a two-layer structure of a Si0 2 film and a SiNx film. The transistor 307 for pixels and the transistor 
305 for compensation which consist of thin film transistors as mentioned above were produced. 
[0054]Then, a contact hole is formed, it patterns by forming a transparent electrode by a sputtering 
method, and the picture element electrode 209 is formed. 

[0055]The compensating circuit 510 of composition of being shown in the drive circuit and drawing 5 
of the source driver 301 or gate driver 303 grade is produced using another process or the same 
process performed in the middle of. [ the above process ] 

[0056]The liquid crystal driving board which has a drive circuit and a compensating circuit, a 
transistor for compensation, and a transistor for pixels as mentioned above is produced. 
[0057]Then, the liquid crystal display shown in drawing 4 is produced by performing orienting film 
formation, lamination with a counterelectrode, and pouring of a liquid crystal material. 
[0058]Drawing 5 shows an example of the compensating circuit 510 which was provided every gate 
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bus line 306 and having contained the transistor 305 for compensation. 

[0059]The constant voltage 502 is impressed to the gate of the transistor 305 for compensation, and 
a source electrode, voltage conversion of the output current from a drain electrode is sent and 
carried out to the fixed resistance 504, and it is inputted into the comparators 501a, 501b, and 501c. 
In the comparators 501a, 501b, and 501c, the constant voltage 502 The resistance 503 a, The 
reference voltage divided by 503b and 503c is inputted into another side, and is changing gradually 
the output voltage of the comparators 501a, 501b, and 501c as compared with the input from the 
transistor 305 for compensation by which voltage conversion was carried out. The output from the 
comparators 501a, 501b, and 501c is connected to the level shifter 508 through the diode 507, and 
the gate voltage adjusted by the compensating circuit is impressed to the transistor 307 for pixels 
located in a line on the gate bus line 306 with the signal from a gate driver. Although adjusted to the 
three-stage by connecting three comparators here, it can adjust finely by increasing the number of 
comparators. Thus, by arranging the output current of the transistor 307 for pixels arranged in a 
substrate every gate bus line 306, the display unevenness by the variation between shots of laser can 
be abolished, and uniform display properties are acquired. 
[0060] 

[Effect of the InventionjAs explained in full detail above, when being based on this invention, Since 
each semiconductor membrane of the transistor for compensation and the transistor for pixels which 
were located in a line with linear shape is arranged in the direction of a gate bus line so that a 
simultaneous exposure is possible, and the homogeneity of the length direction of a line laser beam 
can be used, When it irradiates with a line laser beam to the semiconductor membrane of the 
transistor for compensation of the straight-line arrangement state and the transistor for pixels which 
were located in a line in the direction of a gate bus line, the transistor for pixels and the transistor for 
compensation will have the equivalent characteristic. Therefore, it becomes possible to detect the 
characteristic variation of the transistor for pixels with the transistor for compensation. 
[0061]And by detecting the signal of the transistor for compensation and having composition which 
adjusts with a compensating circuit the gate voltage of the transistor for pixels located in a line in the 
direction of a gate bus line, appearance hippo RATSUKI of the transistor for pixels can be stopped, 
and the uniform display properties of a liquid crystal display will be acquired. 



CLAIMS 

[Claim(s)] 

[Claim l]An active matrix type liquid crystal display device with which two or more gate bus 
line and two or more source bus lines are arranged on an insulating substrate at cross form, 
and a transistor for pixels for driving a picture element electrode near the intersection of both 
bus lines is arranged, comprising: 

A transistor for compensation which made it a transistor for pixels and linear shape 
arrangement which corresponded for this every gate bus line, and were connected to this gate 
bus line, and was provided. 

A compensating circuit which controls gate voltage which it is provided corresponding to this 
transistor for compensation, and is impressed to this gate bus line by an output signal from 
this transistor for compensation. 

[Claim 2]A constant voltage power supply by which said compensating circuit supplies a 
constant voltage to a source electrode of said transistor for compensation, A gating signal 
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from a gate driver and an output signal of said transistor for compensation are inputted as 
fixed resistance which changes an output of said transistor for compensation into voltage, The 
active matrix type liquid crystal display device according to claim 1 which comprises a 
differential amplifier which outputs gate voltage adjusted properly and is supplied to said gate 
bus line. 

[Claim 3]A constant voltage power supply by which said compensating circuit supplies a 
constant voltage to a gate electrode and a source electrode of said transistor for compensation, 
Fixed resistance which changes an output from said transistor for compensation into voltage, 
and a comparator which measures an output and reference voltage from said transistor for 
compensation, The active matrix type liquid crystal display device according to claim 1 which 
comprises a level shifter which a gating signal from a gate driver and an output signal from 
said comparator are inputted, outputs gate voltage adjusted properly, and is supplied to said 
gate bus line. 

[Claim 4]The crystallinity of semiconductor membrane used as an element region of said 
transistor for pixels connected to said arbitrary gate bus lines, An active matrix type liquid 
crystal display device of any one description of the Claims 1-3 with the crystallinity of 
semiconductor membrane used as an element region of said transistor for compensation 
corresponding to said the gate bus line same in an outline. 

[Claim 5]Said transistor for compensation and said transistor for pixels are formed at the same 
process, And an active matrix type liquid crystal display device of any one description of the 
Claims 1-3 whose gate length and gate width in each of said transistor for pixels and said 
transistor for compensation are an outline identical size. 

[Claim 6]A process of forming semiconductor membrane of island shape used at least as each 
element region of a transistor for pixels, and a transistor for compensation as linear shape 
arrangement in alignment with each gate bus line, A manufacturing method of an active 
matrix type liquid crystal display device which includes a process of irradiating with a laser 
beam which is a linear beam simultaneously, to semiconductor membrane of this transistor for 
pixels, and semiconductor membrane of said transistor for compensation corresponding to a 
gate bus line to which said transistor for pixels is connected. 



